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C
hoosing which 1 of 1,300 odorant receptor genes to 
express depends on a random interchromosomal 
encounter, acccording to Stavros Lomvardas, Richard 
Axel, and colleagues (Columbia University, New York, NY). The 
receptor gene that nestles nearest the single enhancer available in 
the genome is the single gene that gets expressed in a given cell.
Various other models for odorant receptor choice had already 
been deemed unlikely or incorrect. A unique set of transcription 
factors for each receptor sounded too complicated. And 
irreversible DNA recombination to place a single receptor gene 
at a single expression site was clearly not happening, as mice 
cloned from the nucleus of a mature olfactory neuron expressed 
the full repertoire of odorant receptors.
The Columbia group started with the H enhancer, which was 
known to be necessary for the expression of at least some nearby 
receptor genes. They cut and ligated DNA so that DNA regions that 
were close to each other would now be covalently linked. They 
found that the H sequence was now linked to one of 22 different 
odorant receptor genes. In cells expressing a particular receptor, the 
H region colocalized with the gene for that receptor in 29% of 
cells, and with nascent RNA for that receptor in 85% of cells.
Additional safeguards ensure that only one receptor is expressed. 
The H enhancer is probably restricted to a single functional copy by 
the CpA methylation that the group discovered at one of the H 
alleles. There would still be a risk of olfactory receptor genes 
latching onto the H enhancer one after another, except that any 
productively expressed receptor protein represses the production of 
any other receptor protein. If a pseudogene is the fi  rst gene that 
latches onto H, this previously characterized feedback mechanism 
will not kick in, and a productive receptor can still be produced.
This model is consistent with the group’s fi  ndings: introducing 
an extra H element allowed two receptors genes to be expressed, 
but only if one was a pseudogene. Deleting the H element will 
tell the group whether this element rules the production of all 
1,300 receptor genes, or just a subset. Clues about what proteins 
bridge the H element and individual genes may come from fl  ies, 
which use a process called transvection to bridge enhancers and 
genes that lie on different homologous chromosomes.
Reference: Lomvardas, S., et al. 2006. Cell. 126:403–413.
Enhancer (left, red) and M50 receptor gene (middle, green) colocalize 
in a cell producing M50 protein (blue).
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Malaria undercover
M
alaria parasites half kill their liver cell hosts, and then hide out in the 
shattered remnants, say Angelika Sturm, Volker Heussler (Bernhard 
Nocht Institute for Tropical Medicine, Hamburg, Germany), and 
colleagues. The disguise allows them to escape from the macrophage-rich liver 
into the general bloodstream; once there they can invade red blood cells.
This complex bit of subterfuge contrasts with the simple grow-and-burst 
mechanism that the parasite uses to eventually escape from red blood cells. 
“People extrapolated from the red blood cell situtation,” says Heussler. “But if 
hepatocytes would burst, [the parasites] would have to individually ﬁ  nd their 
way through the endothelium to the blood vessels and even then they would 
not be safe—the [liver’s] vessels are packed with macrophages.”
A simple burst was, however, what Heussler ﬁ  rst hoped to see in vitro. 
Instead he saw the infected liver cells detach and ﬂ  oat in the medium. These 
cells were half dead—their nuclei and mitochondria were damaged—but they did not look dead to macro-
phages observing from outside. The parasites accumulated calcium, and therefore the cell’s scramblase en-
zyme did not ﬂ  ip phosphatidylserine (PS) to face the outside of the cell. Without the tell-tale PS facing out-
wards, macrophages cannot identify the cell as a target that is dead and should be eaten.
Parasites were also present in membrane-bound vesicles that did not contain nuclei. In vivo, these vesi-
cles (dubbed merosomes) could be seen slowly oozing out of liver cells, with parasites apparently being 
shufﬂ  ed into them before the merosomes departed. The merosomes often squeezed through endothelial walls 
into blood vessels, with macrophage proteases perhaps creating a path for the exit.
The force for merosome movement might be supplied by the uninfected cells, which try to knit together 
while expelling the dying cells. Merosomes then appear to bide their time until they have escaped the liver, 
before releasing parasites in a spaced series of volcanic bursts.
Reference: Sturm, A., et al. 2006. Science. doi:10.1126/science.1129720.
Malaria parasites can bud from hepatocytes.
H
E
U
S
S
L
E
R
/
A
A
A
S
Smell genes must wander
JCB • VOLUME 174 • NUMBER 5 • 2006